The inhibition of calcium signaling in T lymphocytes from old mice results from enhanced activation of the mitochondrial permeability transition pore.
Aging attenuates calcium signaling in T lymphocytes from old mice. Aging also attenuates the sustained elevation of cell free calcium by ionomycin, which is similar to the T cell receptor signal. In T lymphocytes from young mice, the ionomycin-induced elevation of cell free calcium was inhibited by collapsing the mitochondrial membrane potential by uncouplers and ionophores, and activation of the permeability transition. In T lymphocytes from old mice, the mitochondrial membrane potential was largely collapsed, but cyclosporin and N-methyl-val-4-cyclosporin, inhibitors of the permeability transition, restored the mitochondrial potential, as well as the ionomycin-induced elevation of cell free calcium. In addition, the generation of reactive oxygen species in the presence of mitochondrial electron transport inhibitors was relatively enhanced in T lymphocytes from old mice. The association between low rhodamine 123 fluorescence and attenuated calcium signaling in T lymphocytes from old mice is also shown to be a consequence of the collapsed mitochondrial potential. These results suggest that Ca2+ signaling is attenuated in T lymphocytes from old mice because of an enhanced activation of the permeability transition.